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t*^ (57) Abstract: A semiconductor light emitting element comprising a combination of a near ultraviolet LED and a fluorescent sub- 
2 stance layer containing a plurality of fluorescent substances that absorb near ultraviolet ray emitted by this near ultraviolet LED to 
^1 emit fluorescence having a light emitting peak in a visible wavelength region, the fluorescent substance layer containing four kinds 
ff} of fluorescent substances, a blue fluorescent substance, a green fluorescent substance, a green fluorescent substance and a yellow 
O fluorescent substance. Accordingly, the semiconductor light emitting element makes up for lowering in light flux due to red-based 
^ light emission low in luminous efficacy by means of yellow-based light emission comparatively high in luminous efficacy, provides 
^ white-based light excellent in terms of color balance, and emits high-light- flux, high-Ra white-based light. 
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m m m 



ftft£?RilxLT, 380nmJil±MQ780nmJilT<7)pJ^^^lBffl|^|C^?fet°-^ 

^fc\*BJ$ffl»^l*,CIEfeJtillCfclt-§)^ptfeS^(x, y)M,0. 21^x^0. 
48,0. 19^y^0. 450fBfflfll::fc3#£afe&3fc<t£SLTl^ o 
cro-fca^i^ie^i^tLtli, 01*1*, M¥1 1 -246857^^15, ft 

§fl2000-183408-S§-^$g, ^^2000- 5099 1 2-^^^XI*^Fffl200 1 - 1 

ftm^l 1 -246857^^$g[Cli, -HS^(La,. x . y Eu x Sm y ) 2 0 2 S(/i:f£L, 0. 
01 Sx^O. 1 5, O. 0001 ^y^O. 03) XmShZM^t^y 

mtfcfotLs mitJsv^A&itit^mfaxffimLtznittmzGL, ;tft370nm 

ftm^l 1 -246857-^-^ISTM*, ttitZft&%%;&t > Miffe, 
nm2000--l83408^miZlt^itii')OA^it^^m^Xm!&Uz^ 
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(1) -«k*(M1. Eu) 10 (PO 4 ) 6 CI 2 (i£*, Ml liMg, Ca, Sr&tf Ba0)f|fr t> 

(2) — Jl6^a(M2. Eu)0-bAI 2 0 3 (i!l;Eb, M2l*Mg, Ca, Sr. Ba, Zn, Li, Rb 
SU'Cs0|f^billiH^ / >^<<i:t-O(D5c^$^L, aSl^blia>0, b>0, 0. 

(3) — <ftSCa(M2, Eu v , Mn„) 0-bAI 2 0 3 ( j$cb, M2l£Mg, Ca, Sr, Ba,Zn, 
Li, Rb^U*Cs©l¥^bjil^'5 / >^<<i: ; t-Ofl)7c^$^L> a, b, vRtfwtta 
>0,b>0,0. 2^a/b^1. 5,0. 001^w/v^0. 6£$iJ£-f 3ifcfitT?&3) 

^HK6<]|ca$^^2ffi(Da-Pt 0 't7ixSlXT>^>#ST;u5>M^pfe^ 0 

*fc, *ttfta*#tL"CI*,-tta(Y I ^. y Gd ll Ce y ),AI,0 lt (a*,xai;y(* 
0. 1^x^0. 55,0. 01^y^0. 4*»JB1-*ft||T?fc*)-C*ltW[C«**l-«3 

#^2000-50991 2-5|&$g|C[i, 300nm &±-aO370nm&TCD$ 
*ffittf=#3tetr-$**r«*rtLEDi:s 430nmJSl±MO490nmJ2lT0)jR* 
ffl«f=*3tet"— j7*^1-^WfeS3feftts 520nmJsl±Ja-3570nmUlT©aRS 
18«»=3i63fet;-^**«»fea3fe(*t,590nmfil±l.*3630nmJ2lT©aR* 

S**LTH*. CW^ftMi^TMi, frfe&pfcfttLTI*, BaMgAl 10 O 17 :Eu, 
Sr 5 (PO 4 ) 3 CI:Eu,ZnS:Ag(L\-r^t.^§^t o -'7;Sftli450nm)^, iiifegft 
ftfcLTl*, ZnS:Cu($g3fce-$2R*550nm)*>BaMgAI I0 O 17 :Eu f Mn(f§# 
t 0 -<7;^515nm)^, ^fe^^^tLTIi, Y 2 0 2 S:Eu 3+ (^3fet°-<7^^628 
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nm), YVO 4 :Eu 3 *(^5fet e -^iK*620nm), Y(V. P, B) 0 4 : Eu 3+ (3§3feL° — *? 
jR^615nm), YNb0 4 :Eu 3 M^3fet°-^«615nm),YTa0 4 :Eu 3+ (^pfet° 
-*afcft61 5nm), [Eu (acac) 3 (phen)] (5§3fctf—j7;£^6 1 1 nm) tfffll^bft 

1f 132001 -143869^aiCtt,W«tf^3g3teStL,430nmfelT 

**LW*o CO)*******"*?!*, »fe^^ft«!:Lr(*. Sr 2 P 2 0 7 :Sn 4 \ Sr 4 
AI 14 0 25 :Eu 2 \ BaMgAl l0 O, 7 :Eu 2 \ SrGa 2 S 4 :Ce 3 \ CaGa 2 S 4 :Ce 3 \ (Ba. S 
r)(Mg, Mn)AI, 0 O, 7 :Eu 2 \ (Sr. Ca. Ba, Mg) 10 (P0 4 ) 6 CI 2 : Eu 2 \ BaAI 2 SiO 
8 :Eu 2 \ Sr 2 P 2 0 7 :Eu 2 \ Sr 5 (P0 4 ) 3 CI : Eu 2 \ (Sr, Ca. Ba) 5 (P0 4 ) 3 CI:Eu 2 \ 
BaMg 2 AI I6 0 27 :Eu 2+ N (Ba, Ca) 5 (P0 4 ) 3 CI : Eu 2 \ Ba 3 MgSi 2 O s : Eu 2 \ Sr 3 Mg 
Si 2 0 8 :Eu 2+ #/Bl^b;h. ®&%ftfotLZlt. (BaMg) Al 16 0 27 : Eu 2 \ Mn 2 \ Sr 
4 Al 14 0 25 :Eu 2 \ (SrBa)AI 2 Si 2 0 8 :Eu 2 \ (BaMg) 2 Si0 4 : Eu 2 \ Y 2 Si0 5 :Ce 3 *, 
Tb 3 \ Sr 2 P 2 0 7 -Sr 2 B 2 0 7 :Eu 2 \ (BaCaMg) 5 (P0 4 ) ,CI : Eu 2 \ Sr 2 Si 3 0 8 -2S 
rCI 2 :Eu 2 \Zr 2 Si0 4 -MgAI„0 I9 :Ce 3+ . Tb 3 \ Ba 2 Si0 4 : Eu 2 \ Sr 2 Si0 4 : Eu 2 \ 
(BaSr)Si0 4 :Eu 2+ ^ffl^b^, ^fe&ftft^LTfi , Y 2 0 2 S : Eu 3 \ YAI0 3 : Eu 3 \ 
Ca 2 Y 2 (Si0 4 ) 6 :Eu 3 \ LiY 9 (Si0 4 ) 8 0 2 : Eu 3 \ YV0 4 : Eu 3 \ CaS :Eu 2 \ Gd 2 0 3 : 
Eu 3 \ Gd 2 O z S : Eu 3 \ Y(P, V) 0 4 : Eu^ffil^bftT l**„ 

*S©«e*(D¥*ft5B**Mli, Hfi^HfttttLT. fufBYAG&giftfttffll 
^bJflTl**. fJfeYAG^^5tf*^\ 350nm$M^.flO400nmmT(X>^ 

D^ttO36Onm^±flO4OOnmJaT©ffi«n3te0ffljSlwd:^Trf^iflS3fe 
1±^,400nmJa±aO530nmmTW»fe^3fe(DJi!l^TT?mfe3t^^^$T*fe 
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3fc&«*ft*&an?&*. flr&LfcftlHJ2001 - 1 43869#^^ICl* > Ba 2 SiO 
4 :Eu 2 \ Sr 2 Si0 4 :Eu 2 \ Mg 2 Si0 4 :Eu 2 \ (BaSr) 2 Si0 4 : Eu 2 \ (BaMg) 2 SiO 

wi*. i&m^LEDt, nfe^ % ft&jfk<D&i&%&%mft£fr-& 

$tL^sr 2 sio 4 :Eu 2+ sM^^^ii, -oroisrBtac^^^tm^^)*^^^ 

^7fei*T?fcy, ^^<^tllffl^lCffl^b^^Eu 2+ ^^*;i>^*P*( = Eu/^ : l : -(7) 
&/(SrJI^0K( + EuJI^<7)£8O :x )*« % 0. 01^x^0. 05flD«Sffl WCf*. 
J|Sr 2 Si0 4 :Eu 2+ ( a ' -Sr 2 Si0 4 : Eu 2+ ) Its Sftfi560~575nm#iS»=fl3febf— 
^^W1-^Mfe^$te0^fe^^pfe^^fey % m^ B B B Sr 2 Si0 4 :Eu 2+ (i8-Sr 2 Si 
0 4 :Eu 2+ )li, ?Kft545nm^ifi|C^^t 0 -^$^-r^>^fe3fe$^OiSife^^3 l c«: 
T?fe£„ LkA^T, 4$gH2001 -143869-^^$g|zfB«(7)Sr 2 Si0 4 :Eu 2+ i^fe 
^3fe^(*.^BlSr 2 Si0 4 :Eu 2+ ^3fe«:«!:Mfe-rc:i:A<-C^o 

ZZX\ Mm&WLi&1&ftfoiZ'Dl\xmW1rZ>t. f6*frb, (Sr 1 _.,_ bJ _ x Ba ll ,Ca M 
Eu x ) 2 SiO 4 0jb^3fCa^^^SM^3 l c;{*(fe/=L, a3, b3, xl* % 0^a 
0^b3^1 % 0<x<1 %ffi%.?%$lM) tf$QhtlXl^ 0 l!u!E8i£itjtft 



WO 03/032407 



PCT/JP02/10128 



5 



&0)mffltoT'mt?&%ftfcVfo%Z£tfSDZ>tlTl^& o £blC, 1 70~35Onm 
U$(J.EIectrochemical Soc.Vol.1 1 5, No.1 1(1 968)pp.1 181-1184 &ffi) 0 

l\ ZOtzSb,mm^mmm%m^ lftlB350nm£i|SjL.aO41 Onm)aT(J)Jfil 
i£^^LED^feo370~390nm#i£(Di£^H5 l 6Jsl)S[Z £ i:^r. UM<D, 55 

?x&&¥kftz®&ft#x*mfo%%m*Rumftmw%ffimLxMzo 



FWRB0J#K 3H*ILEDfT, LED#^«-, LEDffi$g3fe^fc£)£j£<fBftgg£E 
£C3T% ifi»HLEDt«a<D^3teft:^t?S3teft:Jgt*ffl^^t)-a:fc, 

SlK#^^7fegg^«(Oefe^(O^^Aq5^ofco CtLli, 350nm^Mx. 
MO410nmJMT(Djfi^n3feJ5!l^(DTr%^l^^J!j^^^1-^pt^©li^^C 
ft*^+#fc£jhTl>fcUfcA&l::, Wfe&gftft, ^fe&gftf*, ^fe&gftft 

©•r^rfcfc^T, &&&¥mfo%ftm¥RV§&ftmmmtLx&mLmz>i&ifc 

ZirfcjBB-*-*. *ft5K© = aSO)a3feft*<tko3tea)jM, 
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m^mm^m^-r^tcubiz^ ^mnizm^mim^m^it, 350nm$^s^ja 
^^on m uTO)}^mmz%%\£-^^t^m^iA^&mnm^^- 

O. 48.0. 19^y^0. 45<D«Sffl(=fc5Sfe^3t*tto4t«ft36*ffe ; FlffcoT, 
MfB^3t<*®A^400nmJ^±fiO500nm^^(D}S5^i^|C^pfet o -^^^-r 

*l=*3fee-^W-r«»fe3R(J!>S3te*3ftO«»feS»3ti*t,600nmJ2l±S.O 

e6onm^m0^mmz^\d-<p^t^^(Dm^m^0F^m^ 

ZZX\ MlEifiifcttLEDI*, |gttLED£#tr250nm&±.ao41 Onm&Ttf) 

fflift©M*s =3*K f&#ftgfcifa>«j8W& % »*U*LEDI*30 
Onmja±M0410nmJUTO»Sffi«J=l63fetf~^^«*3fe$jRo5fiJiinL 
ED, «fcy#*L<l* % 350nm£S;LfiO41 OnmJ2lT©ift*Mi#U:f&3fcb?— 
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gft<*/f <!:LTme<D£5ftf^i*l£flH^£, ¥*tt$S3fc**tf, 400nm 
m±flO500nm*3§<7)Wfe&$§5fc<!:. 5OOnm)a±IO55Onm*l0ifei 

S&ftts 600nml^±fiO660nm*;1§(D#fe^^^;<h: > 550nmJsl±aO600n 

(Sr ] _ al . bt . x Ba a ,Ca b ,Eu x ) 2 SiO, 
fc*£Ua-Ub1 % xld\&* % 0^a1^0. 3,0^b1^0. 8,0<x<1^M 

#*,0<a1:g0. 2, O^bl ^0. 7 % 0. 005^x^0. 1, £bC:a?£L<l;J\ =§■ * , 
0<a1^0. 15,O^b1^0. 6,0. 01^x^0. 05$ »JS-rS»ffiT»fe«5Ct*< 

250-300nm#i£|Cll4Bt 0 — -J7^^L, 1 00~500nmO)j£l,^&:RiBBI 
fl<D3fc£MLT\ 550~600nm©ft$|~SS~©(Dsfcgfc«|Z|8*e-*£:ff 
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(Sr 1 _ il . b2 . x Ba Bl Ca b2 Eu x ) 2 Si0 4 

£f£U al, b2 % xli. O^al ^0. 3,0^2^0. 6, 0<x< 1 

*»ffiT?&y, fr^©«^tpi:ajS^e,, #*l<i±, o<ai ^o. 2, 0^ 

b2^0. 4 S 0.005^x^0.1. «fey»*L<[*, 0<a1 ^0. 15, 0^b2^0. 

3, o.oi ^x^o.05*HJBf «Sktt-efc*c^a*u^. 

(M1 1 . x Eu x ) 10 (PO 4 ) 6 CI 2 

fc*£U Ml l* % Ba, Sr, CaSi;Mg(D||^bJgli*I'i)^^<<!:*-oa)7;U*iJ 

±!i^a5c^ > xiio<x<i$jis-ri>^fiiT'fe«s„ 

(M2,. x Eu x ) (M3,_ y1 Mn yl )AI ]0 O, 7 
fcf£U M2I*, Ba, SrRVCa<Dmfrt>m\£ftZ>'J?t):<t*>-'D<D7 JUtl*) ±£ 
&®7uf!, M3I*, MgSl>*Zn(D^*>e>S[**^l^ / >J5:<t : fc-O07c^ % x, y1 l* N 

(M2,. x Eu x ) (M3,_ y2 Mn y2 )AI 10 O, 7 
fc*£U M2li, Ba, Sr&tfCa<Dmfr*Mt£ft&&tj:<tij-'D0)7)Ul3 l )±m 

g&tfZn£>l¥ frZ>mi*tl%'Pti:<t ! $,-'20>7im> x % y2[* % 0<x< 1 % 0. 

05Sy2<1**£-r*ft«[-Cfc* o 
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(M1,_ x Eu x ) 2 Si0 4 

t )±n&m7tmsx\*o<x<-\zffi&?z>§simT'$>z>o 

(Ln,_ x Eu x )0 2 S 

xl*o<x< 1 £85E-r*»irT?&£. 
*fe»Ra*t70tt±B.O100*»T?fc*Ci:3fttff*Lt^ 
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EfeJtUICfclt-?)fg3tfeJt^(x, y)# s 0. 21 ^x^O. 48 s 0. 19^y^0. 45 

ommizfo%&&%ifb&wt'D¥m&mftmwv&'oT. mmm^m^. 4oon 

&%Lm?tfot. 500nmJa±JILO550nm*|§(D^*fil|IclC^ptt' , -^$Wr^ 
U^.Jk0^i%^:1&L^U^,^%^t. 6OOnmW±l.O66Onm*ji0^*filgl5 

So 

iff, LED* H/?^?, LED*l$UgS«-ft^<D#aa^g{S^ % LED 

MrtrtJSBBfl - , Sl*JLED*]\ LED#«*J\ LEDjBft%M£4>&!ll!BI|J&a£ 

bsidiml&kijii 
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mi2{tmmm3<D¥mfof&ftm¥<Dnftx*tt*)\,%KtmT'&z> 0 

^mfofsybm^oi-trntotiimtLTit, mu m2x\t®3iz7*t¥mfa%%m 
1 zmmmmtztttiz^ n&%k%ftfom?3tm&mm9tmk*4tft&% l % 

\ZWUitz*y?9lZ&mftLED1 mm®MtZ>tt*,lZ y ±y7?9[*l\Z^ BGRYg 

It All or^tihLfc^^^^^^^m^^^LTLN^c m3\t, M&1 1 rtlciS^ 
^LED1$i2S-r-i)<l: ( »:tlC > Mf*11F«g(wBGRY^pfef^i&^(3, 4, 5. 6)£fti£ 

Ml ~IU3|::fclNT, ifi^^LEDI ft, 350nm$^lO410nmWT, *? £L 
<l*350nm^^^E.O400nm*^0)^ft^[C^7 l 6t o -->7^^-r<g,ifi^H^^ 
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fttt1b£1H-CiftJftLfc*ttL.EDft<ff *L<, ^0)*t^, gfctf'J't? A3Ub£« 

ftfeJgj5l(x. y)A< x 0. 21 ^x^O. 48, 0. 1 9^y^0. 450>faffl\Z&Z, & 
3fcl=£ift?-<&fc«>fl>*a>T*&y, ifi&ttLEDI #$Oi£&tt5t£?ftllxLT400nm 

&gftf**a^3<!:, i£SimLED1 A<»Qi£^^^^qRJ|RtT500nmJil±aO55 

ifiKnLED1*<J&Oifi*n3t*»JRLT600nmja±MO660nm*3lfl)aftiiS 

B#(*B2l**1fflSB(DBGRY&3fcf*«i^(3. 4. 5, 6) £§#*IC#&£t»-Cff* 

0//m«J:lO1mm)JIT, L<I4 1 00 // mJil±MO700 // mKlTt^. 

gftftif 2*©it£ifc£7fc{**4^ 314, i£*ttLED1 #ttOifi*rtft£flRJSL 
T> 400nmfel±aO500nm*^(7)^S^j|K(C^3tt 0 -^$Wr^Wfe^(7)^ 

^^tto#fe^^^<*3T?fc^[4 , <t<^^^*4-efcort^«stf*4(^j^i4^3t 

fei)t*fcotttffl«Ci/)^#§^, M£L<I4TIB<7)(1 )XI4(2)(7)IN-T^ 
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(M1,. x Eu x ), 0 (PO 4 ) 6 CI 2 

fc£U M1 It, Ba, Sr, CaRtfMg(»mfr*mtfH%'J>ti:<ti>-'D<DT)\,l3i) 
(M2,. x Eu x ) (M3,_ y1 Mn y ,)AI )0 O l7 

fcf£U M2li, Ba, Sr&lfCa<Dmfr*m&ft%'Pte<t$,-'D0)7)lJ3*J ±& 
£K5c*, M3li, MgSt>*Zn(D^^bJi[i^l-S'>^<tt,-oro7C^, x, yl 
0<x<1 , O^yl <0. 05£;1§£-f $ffc{iT*fc&o 

ftfc\«trS2li*L^Wfe5g^Jfeft:<7)^ft«!tLTf*, BaMgAI 10 O 17 : Eu 2 \ (B< 
Sr) (Mg, Mn)AI 10 O 17 :Eu 2 \ (Sr, Ca. Ba. Mg) l0 (PO 4 ) 6 CI 2 : Eu 2 \ Sr 5 (PO 
4 ) 3 CI:Eu 2 \ (Sr, Ca, Ba) 5 (P0 4 ) 3 CI :Eu 2 \ BaMg 2 Al 16 0 27 : Eu 2 \ (Ba, Ca) 5 

T, 500nml^±M-P550nm*j»©iSM«[Z5g3ttf-^*^««fe5Ka)S 
ffl1"*CtA<T?#SA^II*L<l4TlBa)(3)Xli(4)©l\-r*iA^a)ajfefti:« 

(M2,. x Eu x ) (M3,_ y2 Mn y2 )AI, 0 O 17 

fcf£U M2fi, Ba, SrSl>*Ca0^^e>jil^'S'>^< ( !: ; t-oa)7;U*'J±m 
£B5c^ M3li, Mg^t;zn0^^bSI*^'S'>^<<!:*-oa)S^, x, y2l;t, 
#*,0<x<1,0. 05^y2<1*»£1-«5»fl|-Cfc-5 o 

(4)TIB0^^^^a$^^^b^%l^±^lcLr^-l.^^^3 , 6<* o 
(M1,. x Eu x ) 2 Si0 4 

fcTcL, Ml I*, Ba, Sr, CaStXMg(Di|^bjil*tL^'>^<t : t ) -0(D7;U* 

y±asfejB5c*,xfio<x<i*j»jB-r-5»fli-C(fc<&. 

*riaa*U^ft*9t*<*©J|ft«|tLTtt, (BaMg)AI I6 0 27 :Eu 2+ . Mn 2 \ 
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(BaMg) 2 Si0 4 :Eu 2 \ Ba 2 Si0 4 :Eu 2 \ Sr 2 Si0 4 :Eu 2 \ (BaSr) Si0 4 : Eu 2 \ (B 
a, Sr)Si0 4 :Eu 2+ &<t*£^lf&C<tj^££> 0 

ffl«Cli:*<T»t^A^M*L<liTIE(5)(D^3fe^-r'5<D^ ( i:^o 
(Ln^Eu^OjS 

Lnlts Sc. Y, La&U'Gdfl)^^bMI*'^^ / >^<<i:t-O0)#±m7c*, 
xl*0<x<1$ji£-r^^filT'fe^o 

ttlBa*U*#fe*ft#ft5®Jltt«£LTI*, Sc 2 0 2 S:Eu 3 \Y 2 0 2 S:Eu 3 \ 
Ln 2 0 2 S:Eu 3 \ Ln 2 0 2 S:Eu 3+ , Sm 3 \ Gd 2 0 2 S : Eu 3+ fcif£$Slf 5Ct^1?$4o 

»3fl6*Jl2*fl!)llft3Rtt**tt : f 61*. i£^M-LED1 A<tt-3i£*fl3te*lRJKL 
T, 550nmJa±EO600nm*»fl!)aKfiiB«l=«3te-^*W , t*Mfe5Ra)t 

(Sr,. al _ bI _ x Ba a1 Ca b1 Eu x ) 2 Si0 4 

fcfcU aKbKxtt, O^al^O. 3,0^b1^0. 8 % 0<x< 1 
-SJRfll, *?*L<f** 0<a1 ^0. Z.O^bl^O. 7,0. 005^x^0. I.J: 

y*F*t<tt, fc*, 0<a1 ^0. 1 5, O^bl ^0. 6,0. 01 ^x^O. 05Vfo& o 

(Sr,_ a1 _ b2 _ x Ba ll ,Ca b2 Eu x ) 2 Si0 4 

fc?i:UaUb2,xte v #* > 0^a1 ^0. 3,O^b2^0. 6,0<x<1^lSt 
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(Sr ) .„ 1 . b2 . x Ba Bl Ca b2 Eu x ) 2 Si0 4 

fcfc'Ua1,b2 s xli,§^,0^a1^0. 3.0^b2^0. 6 % 0<x< 1 % ff £L< 
I*. 0<a1 ^0. 2,0^b2^0. 4 S 0.005^x^ 0.1 % «fclj $?£L<I*. & * > 
0<a1^0. 15 % 0^b2^0. 3, 0.01 ^x^0.05£g§£-f SSSffi^fe-So 

(Sr,. a2 . b1 . 1( Ba a2 Ca b ,Eu x ) 2 Si0 4 

fcffU a2 % bl „ xli, 0^a2^0. 2, O^bl ^0. 8, 0<x<1, ift&L 

<l*> 0^a2^0. 1 5, 0<b1 ^0. 7, 0.005^x^0.1 , £y£F£L<l3:, 
&* > 0^a2^0. 1,0<b1|0. 6, 0.01 ^x^0.05£;1§£1-&M-efo<So 
iTlB#aiCjbMt«a1, a2,bKb26<|(rlBI6ilrt«fcyt,/|x$Lxafl|0<a^-CI*, 

»ftf63te*^ icii^&ftt^o Eu»inSx*<nrsBiSiart«i:y j fc'h*^»«ifl)ta 

fitCI«83fc3&ft*<lS<* **l*fttt«>ttJ*-CI4. Jl!eS&(D±Jl&&tf::&%3£ 
Lfey* Stir?, Sr, Ba, Ca0-g|J$Mg^Zn7?Mf &7t£C<!: 

«riaaitffiS3feft:tt, L/--^-isiiff-ixa^SJt» : ilii']^^(^J^.i**LMs-3 

0:^SC#tt-tr^»±H^)lwJ:§JS[jg^M-C% tp'b'&'&tfo. l/imgt±l 
01 OOi/mJSlTOtiD-efctitfgy'SA^ BftttO^fifcODM*, A^©8^£. 
S^l©r#)t(0^i^«i:i:Olftt% 4»ifr*fc£j&<1 //mJ*t±SO20jUmJ*tT 
»£LC 2H mJil±jaoi 0 # mJslTA^yj? £Ll^o fftjgfl"* [COl^CI*, 0. 
01 ^m*;1lSt;1000^m$^i^^i^i :: ^#*^lt^t^liJ:t^*^ *'&ffc&<!:P C 
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SfiT% 1^m«±IO50/JmHT(0llrtTfiE»»tl:ififtlLfc»***n 

tfrlBOgKttS&frl*, 05x1*, ftmXiUJ.EIectrochemical 
Soc.Vol.115 % No.1 1(1968)pp.1181-1184)lC|5»0)^fifc^l=J:orJ83fi-r-5Ci: 

®4fr$>frfr&£ : ?\Z s YAG&gftfttfl 00nm~300nm#i£, 300nm~37 
Onmftig, 370nm~550nmMj£© = *Rfff-il^t o — C;h£>#*<7>$ 
L^?RSI5Blrt<03te*?RlRLr, 550~58Onm0)lll|i~lla);Sfiliii)ilc^7fet o — 

Z&MMI&ftmt, 250~300nmtf jfi|::BiBfcf-***U 1 00~500nm(D 
fil^a**fflrt0)3fe*«ftLT» 550~600nm<DSi«~SI~«®afcg||«l:: 

*MO400nm*a©ifi«n3te©aeT-ri4, YAG^m3feft*l**3&McajCiS«l 
BUfBLfcal , a2, bl „ b2, x<DSMIttS19rt0lBJiKa>&ifttt£ftttT?&ft 

%K(0¥«^%X?$^l^cDtt$^ffi(0a^M$^L,ia7l4*IISW(0¥ 
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&T> »*L<l*3000KJU±EO10000KJSlT, $blC$?^L<(*3500KW± 
MO8000KWTT?**^,*56MI=«*^»«:»3fe*«fcLr©JHM««ttlir 

=?-xfoz> a zom^miTikmwiztiisx^ m&m.mWw.<Dmi$tmm\z, *m&m 

fcfc, 05~H7l=*Lfc«k5'&:¥«ft5g3feSei=fcoTf*, -MOLED*?:? 
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y, mE.mt^^tiitiznt^%%m^(D^%m&x>^m<D^itm^u<v 
z&tt&iz, f&?}bmw<»!5\&ffim%is>7r)i,izT<zz> 0 

tm^M^m^%%m^m^x%%mm.^mm^t[z^x,m%^<j>% 

tats. mmo^m^\zmm(D^m^%%m^m^x\muz%%^m.ti\ixu<, 
^nm\zm^m^^mmit,mm&mnm%m^tmmm^mt^m^ 
fr>&xtez¥mfo%ftmwxfo-ox : t>&^ 0 zo)^o\zLxt, mmowmzmtf 

Wfe^g3fcft£(M2,_ x Eu x ) (M3,. y ,Mn y1 )AI 10 O 17 (/ifc*L, M2li, Ba, SrS 

n(Dm^ibM^^l^ / PU<tt-'Da)7iBs x*y1li % Jg.* s O<x<1 % O^yl <0. 
05%ffi%.t&mmX&& o )(D4b¥#X%£h&, (Ba, Sr) MgAI )0 O, 7 : Eu 2+ . M 
n 2+ 7;l,5>^J&#fetftft(M2 = 0. 9Ba + 0. 1Sr >X = 0. 1.y = 0. 015)£: 
U ^fe^^3tf*^(M2,. x Eu x ) (M3,_ y2 Mn y2 ) AI 10 O 17 (7cf£U M2tt, Ba, Sr& 
t^Ca(7)^^^Mli'*li)^^<<t*-C)07';U* , J±ii^l7C^, Mg&tfZ 
n0|¥^b®Ii*^^^^<<!: : t,-O(7)3c^ % x > y2li, 0<x<1 % 0. 05 ^y2 

<-l%ffiS.t%%LmXfoZ> 0 )<Dit¥£Xm£M. BaMgAI 10 O l7 :Eu 2 \ Mn 2+ 7 
;U5>l£i£3$fe:l#f*(x = 0. 1,y = 0. 3)£U^fe£g#f*£(Ln,_ x Eu x )0 2 S 

xliO<x< 1 &ffi&t%%l.mXfo%o ) 0it¥j£Xm£ftZ>LaO 2 S : Eu 3 *g?$iM 
^fegpfc&(x = 0. 1)£U ft£&gft{*£(Sr 1 _ al . b ,_ x Ba aI Ca bI Eu x ) 2 Si0 4 (*: 
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£Ua1 % b1,xl£,&4«0£al£0. 3,0^b1^O. 8, 0<x< 1 
mT'fo& o )(Dit¥l&V££tl,ni5&0)f&$kffi&Z%tZ>s (Sr. Ba) 2 SiO<:Eu 

2+ ^^^nfe^3ti$(ai =0. 1 , bi =o. x =o. 02) tLtz¥m&%%m : F$m 

ttLEDl*. mtiSW kJklt£m*m&T!mi&Ltzfl%mtt^ »:ft380nm 
IC^3fet°-^^Wr^, InGaN^Oiff^^LEDiL^o COifi^^LED^f,© ft 
*38"0nm©iSKn3tajSTTf©, Hfellftf*, ^feitftft, ^fegfttt, £8 
timfe^3fe«:(D^^^0)^5feA^>7h;U$|l15^(a), (d) % (f), (g) IC^Lfco 

*55:14:42:24 % X7K*i/«fflgtC*l?)«3feft(ji^^3fett:)t(DSftf!l^*2 
0:80<!:U S3fc»Jia)*ltli^**ij600^ miL-C4£*«:*3t*«1||fitLfc. 

^3feft0);l^SailJ^$29:26:52<i:Lfc. fcfc, X7K*$/»IIB£iEfc£#ft£: 

3fe0fe;SJt, Duv, CIEfeffi0J=fclt4(x. y)11, Ra, 3fcJfeO)1S*Hi£, IR.IHJ7 
^fll3tvXfA (MCPD-7000 : ^SS^flcSC^ttS) £flH*TMLfco C 

0)^^X^h;u$|l8<i:gl9lz^-r o ^1 frbfr^Scfc?!^ RlSRi:fe3a*(78 

80~9500Kh Duv(-1 5. 6 8. 7) % fejg(x = 0. 290~0. 301 % y = 0. 

278-0. 293)0E]fe^3fea) : b<!:T*[i,*^B^IC^^||^#lJ10^^^^^ 
^U?1c^(^125%)t^tNRa(68)^#e,^7to 
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(K) 


D u v 


X 


y 


Ra 




mmmi 


8540 


-12.3 


0.297 


0.284 


68 


1803 




9500 


-11.3 


0.290 


0.278 


31 


1470 



B&ZklkybfeZiM-l ,. x Eu x ) 2 Si0 4 (7t7cL, M1 It, Ba s Sr, Ca&tfMg(Di¥fr 

Vfo&o )Oit^V^h^){Ba, Sr) 2 Si0 4 :Eu 2+ &I£J&S$fe&?fc&(M1 =0. 
4Ba + 0. 6Sr, x = 0. 02)tLLr, fffctftft, Htfegpttt, jfrfigftf*. & 
^i&HfegS'ctfc^l^mSt)^, 92:3:33:48tLfclS^[iH]!il#lJ1<!:|lH:^ 

ffifS(Ba, Sr) 2 SiO 17 :Eu 2+ ^^^fe^5fe^(7)^X^>7h;U$|115(0(e)fC 

MLfco ^m$a2ic^-r 0 *fc, nMm2t&®.m2<!)*mfo%%m=f-wi&^> 

feSJt(7880~9500K), Duv(-1 5. 6~-8. 7k fijg(x = 0. 290-0. 3 
01,y = 0. 278-0. 293) 0)&&%ftO)&tX'lt, M6||j&£#j20)## 

&%%mi-<D-%tf > n^%mm'i-\ 3%) tM^Ra (86) m^^tz.^tz. mm 
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(K) 


Duv 


X 


y 


R a 


mm 




8360 


-15.6 


0.300 


0.282 


86 


2040 


\tnm2 


8630 


-8.7 


0.294 


0.288 


66 


1810 



(HWJ3) 

#fefc£3fett£(M2 1 _„Eu x ) (M3,. yl Mn yl )AI )0 O 17 (ycf£L, M2IS, Ba, Sr£ 

n(0ffifrhM\£ft&'Pte<ti>-'D<D7im, x N y1 \t, 0<x<1 „ O^yl <0. 

05*3SJ£-r-*»ffl-efe*.:)(D'fk¥S'CS$*lS, BaMgAl l0 O l7 :Eu 2+ 7;U5>^ 
i£»£!t3fc&(x = 0. 1,y = 0:«2<D7;U5>»tt#feg3fett)fcU«feSi3fctt, 

a^Tr»0,frfBBaMgAl lo O, 7 :Eu 2+ 7;U5>^^fffem3fe{*a)^ptX^^H;U 
^Hl50)(b)lC^Lfc o 

uv, CIEfi*HI=*5lt*(x. y)M,Ra,#£0ffiftfi£MLfc o ^3l£S3l=* 
3%)tS^Ra(92)A<#C)ttfc«, 
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[S3] 





(K) 


Du v 


X 


y 


Ra 






7880 


-9.7 


0.301 


0.293 


92 


2259 



(£tttt4) 

#fi5R^3feft*(M1 l . x Eu x ) l0 (PO 4 ) 9 Cl 1 (f=f£L, Ml li % Ba, Sr, Ca&tfMg 

-rSftfll-efc*. )©<b^ai?***L*(Sr. Ba) 10 (PO 4 ) 6 CI 2 :Eu 2 V\P$^i£W 
fe&ftft(M1 =0. 75Sr + 0. 25Ba,x = 0. 01 ) £LfclS*M*HflSflH 1 fcW C£ 
frW#ft#i63te* : F'(Sejt«l4)*fi!f^Lfco *fi380nmOifijRn3tIftieTT?<Z) % 
«re(Sr, Ba) 10 (PO 4 ) 6 CI 2 :Eu 2+ /\P^^^Wfe^^fi:a)^pfe^^h;U$En5 
®(o)(CqcL£:, 

H»j4(D#^^^5fem : F-^^oefe^? l 6©, feSJt, Duv, fiJS, Ra, ft* 
©ffl»fil*MLfc.€Stta4t^t-ffiyT?fcy,ll«i«i(D¥*ft5B3t*^ 

[«4] 





(K) 


D u v 


X 


y 


Ra 


mm 




8480 


-12.2 


0.297 


0.284 


66 


1820 



(JUfcffls) 
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380nm©i£gm3tlSli£TT% ^fi3fevXf A(MCPD- 7 000 

^(/l'l^;T3?fi®ia:390~780nm, i&ft£lj<fr : 5nm) £ffll^o 

(1) BaMgAI )0 O )7 :Eu 2+ TJU5>^#fe^3fe^(HM^J3#gB) o 

(2) (Ba, Sr)MgAI I0 O 17 :Eu 2+ . Mn 2+ T;US>|g£iiifei£ftft (ggftfeffl 1 #Rg) . 

(3) La0 2 S:Eu 3+ Mjb^^fe^5ti*(HMJl#^)o 

(4) ^* H e H (D^ B B H fiit^^-ri,(Sr, Ba) 2 Si0 4 :Eu 2+ £lgi£!ffe3£fttt(ii$fc 
*-£<!:U fe^Jg8000K, Duv = 0Oefe^*A<ff'£)*i*«J:9l=, H"IfBT;U5> 



WO 03/032407 



24 



PCT/JP02/10128 



CSE5] 



lo r, D a ) 2 bi(j 4 Eu 


Gfe^ft (feyfig8 0 0 0 K, 
Duv = 0) £>3t:£0;fg*HI 


o % (R&ikytfttiL) 


i o o 


1 u % 


1 0 3 


2 0% 


1 0 7 


3 0 % 


ill 


i 4 0% 


1 1 5 


5 0 % 


1 1 9 


6 0 % 


12 4 


7 0 % 


1 2 9 


8 0 % 


13 4 



S5li % BaM.gAl 10 O, 7 :Eu 2+ 7^5>@££»fe:iftf*, (Ba, Sr) MgAl 10 O 17 : E 
u 2+ . Mn'+TJU^mmm&fkftW.LaOzSiEu^MmtMft&Milbmz, (Sr. 

1113(a), (b)|Z,HH5t/5rLU-i>a>Lfcefe^3 , 6(feS^8000K > Duv = 
O)©£3fc***M,<00»£^„ 013(a) l*(Sr, Ba) 2 Si0 4 : Eu 2+ gi£i£f|fem 
3feitl3«fc*J!Sffi*J#*<50%©lg^, @13(b)lifflHSjgffl&#O%01&#£3K-f „ 

(H»J6) 

TfB(1)~(4)0mpfe^l-^l\Tl|ji^j5illtia)vSa.b-V3>ir«$tT^/c 



WO 03/032407 PCT/JP02/10128 

25 

(1) BaMgAI 10 O, 7 :Eu 2t T;U5>^^Wfet^i*(HMJ3#^) e 

(2) (Ba. Sr) 2 Si0 17 :Eu 2+ ^^^^fe^^f*(||»j2#^) 0 

(3) La0 2 S : Eu 3+ M^t)^feS5feft(H»J1 0 

(4) &#g<J!>$Sfi;|8jg£Wf*(Sr 1 Ba) 2 Si0 4 : Eu 2 *gg£^ftfeit 3fc& (M 
0¥1#HS) O 

fc\ g6t*-refe^3feO)3t*(Z)ffl»litt, H]6fe0lj5|C;fcrt£>(Sr, Ba) 2 Si0 4 :E 
C^6] 



(Sr, Ba) 2 Si0 4 :Eu 2 + 


(MI8 OOOK, 

Duv = 0) <D%$L<omftm. 




1 2 0 


10% 


12 2 


2 0 % 1 


1 2 4 


3 0 % 


12 6 


4 0% 


1 2 9 


5 0% i 


1 3 1 


6 0% 


1 3 4 


7 0 % 


1 3 6 



^6li % mmm^Om^tmmz^ BaMgAI, 0 O 17 :Eu 2+ :r-;US>Mfffel#ft> 
(Ba. Sr) J SiO )7 :Eu 2+ S^^^fe^ptft s La0 2 S:Eu 3+ ^JgSibfegfe^3fe<*lC, 
(Sr. Ba) 2 Si0 4 :Eu 2+ ^^^^fe^7fe{*^*P^^C:«tlCcfc-3T. 
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014(a), (b)IZ,|triE^SaU—>3>LfcSfe^p l c(feSJt8000K > Duv = 
OXDmObX^hJMDWZifitomiA-^teiSr, Ba) 2 Si0 4 :Eu 2+ gi£i&ft£g 
ftf*lc£3KBj£IiJ£7b*50%<Z)i|£ N 014(b)l*ER6jgS£j&<O%G)Jl££3i?-f „ 

J&<SgfiET?£fc. 
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if # o) m m 

1 . 350nm£i£g?L.aO41 Onm*3l©«Jfcia*|=5e3tee-^4?rf 

y)#>0. 21^x^0. 48&IX0. 19^y^0. 45(D$Gffll-fo£> 
fllMftftJf I*. 400nmJU±E.O500nm*;15<D;j£:ftflMK^ftt°-£££ 

ttfc, 550nmlSl±a.-3600nm*ltfl!)a*fH*tf8*tf-^*Wt"'Sltfi*a> 

2. «rffiftfe?R^afe(*A<, TE©fc¥aT*«*j|t**b£fo*±tt.;:LT&*3il& 

(Sr 1 . al . bl . x Ba. l Ca b1 Eu x ) 2 Si0 4 
fc*SU a1, b1 , xli N O^al ^0. 3, O^bl ^0. 8, 0<x<l£;j3§£ 

3. «rEJ£»ttSS3fcttJ&<, &*B©«ii*S££LTE<Dfb¥3ST?**;|v&<b 

(Sr 1 . a1 _ b2 _ x Ba aJ Ca b2 Eu x ) 2 Si0 4 
fcTcU al % b2, xl*. O^al ^0. 3, 0^b2^0. 6, 0<x<l£ji£ 

4. nEtfiifift*i { TEO(i)XI*(2)(Dt6ifiJtftT?ftiJJIi!lllftS 
^3feftA<TIBO(3)XI*(4)<OSfe^ajfeft75fcy,frlB*feSS*ft:A<TIB© 
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(M1,. x Eu x ) I0 (PO 4 ) 6 CI 2 
fcf£U Ml It. Ba s Sr, CaRXfM&(Om^M\£tlZ'Ptil<t&-'D<D7 fob 

(M2,_ x Eu x ) (M3,. yl Mn y ,)Al 10 O, 7 

tztzLs M2I*, Ba % SrRXfCa(DMfrbM\£tl&&%<t : &-'3<D7)l,t>>)±m 

0<x<1, 0:gy1 <0. 05%m%.?%®mT<&% 0 
(M2,. x Eu x ) (M3,. y2 Mn y2 )AI 10 O 17 

#*,0<x<l,0. 05^ y 2<l£;l§£1-&ilfcfiiT*fc3 o 
(M1,„ x Eu x ) 2 Si0 4 

tztzLs Mil*. Ba, Sr. Ca&t>*Mgfl)2f ^bSI**tl^^ N ^<<!:t-O0T;U* 

• j ± m± m it m > x i* o < x < i * m js -r * » n -e & s . 

(Ln,_ x Eu x )0 2 S 

6. *3te*^A^ttfc^*Sfe^3fe(0¥JS»[feffiift(Ra)A<70J2l±JaoiOO 

7. 11**1 -6©l^*i^1«l=E*©4t#{*»**?-*ffl^T«fiftLfcc:i: 

8. 350nm£jg*. J.041 0nm&mQ&&ft#l~niK;l2'—t£G+&feyb&1& 
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y)tf s 0. 21 ^x^O. 48, 0. 1 9^y^0. 45©tGSI::fo& S 



WO 03/032407 



PCT/JP02/10128 



1/14 

FIG. 1 




WO 03/032407 



PCT/JP02/10128 



2/14 

FIG. 2 




WO 03/032407 



PCT/JP02/10128 



3/14 

FIG. 3 




WO 03/032407 



PCT/JP02/10128 



4/14 

FIG. 5 




WO 03/032407 



PCT/JP02/10128 



5/14 

FIG. 6 



12 



WO 03/032407 



PCT/JP02/10128 



6/14 

FIG. 7 




WO 03/032407 



PCT/JP02/10128 



7/14 

FIG. 8 




# i jfl m mm) 



WO 03/032407 



PCT/JP02/10128 




m 7L % ft (mm) 



WO 03/032407 



PCT/JP02/10128 



9/14 

FIG. 10 



ft * ■ 




m # *. ffl * CHM26) 



« 



WO 03/032407 



PCT/JP02/10128 



10/14 

FIG. 11 




GBBU26) 



WO 03/032407 



PCT/JP02/10128 



11/14 

FIG. 12 




# tL m GRH026) 



WO 03/032407 PCT/JP02/10128 

12/14 

FIG. 13 




400 4$0 500 550 SOQ 650 700 750 too 
ij£ ^ (nm) 



i 

L 



WO 03/032407 PCT/JP02/10128 



13/14 

FIG. 14 



o.oon • 

% O.QQG ■ 

o.oos - 




jpi 0.003 - 




400 450 500 550 GOO €50 700 750 Zw 



WO 03/032407 



PCT/JP02/10128 



FIG. 15 



14/14 



(a) 




400 450 500 550 600 650 700 750 800 
/i£;ft (nm) 



(b) 




400 450 500 550 600 650 700 750 800 
(nm) 



(c) 




I ■ I. 

400 450 500 550 600 650 700 750 800 



a&H (nm) 



# i m ft mm) 



WO 03/032407 PCT/JP02/10128 



FIG. 15 



14/1/14 



(d) 



(e) 



(f) 



% 
m 

- — "\ 

* 



10.0 
9.0 
8.0 
7.0 
6.0 
5.0 
4.0 
3.0 
2.0 
1.0 
0.0 




400 450 500 550 600 650 700 750 800 
(nm) 




400 450 500 550 600 650 700 750 800 
(nm) 



m 

it 



16.0 
14.0 
12.0 
10.0 
8.0 
6.0 
4.0 
2.0 
0.0 



J 



400 450 500 550 600 650 700 750 800 
&g (nm) 

3.0 h 



(g) I 




l c 

400 450 500 550 600 650 700 750 800 
Sfcfi (nm) 

* *. m ft miiJ26) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/10128 



| A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01L33/00, C01B33/20, C01B25/45, C01B45/00, C01B17/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



I Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 H01L33/00, C01B33/20, C01B25/45, C01B45/00, C01B17/00 



I Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JICST FILE(JOIS) 



I C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 6084250 A (Justel et al . ) , 
04 July, 2000 (04.07.00), 
Full text; all drawings 

& WO 98/39805 Al & EP 907970 Al 

& DE 19756360 Al & JP 2000-509912 A 

JP 2000-347601 A (Toshiba Electronic Engineering 
Corp . ) , 

15 December, 2000 (15.12.00), 
Full text; all drawings 
(Family: none) 

EP 0921568 A2 (Matsushita Electric Works, Ltd.), 
06 September, 1999 (06.09.99), 
Full text; all drawings 

& US 6331063 Bl & US 2002/0006040 Al 

& TW 408497 A & JP 11-162231 A 

& JP 11-162232 A & JP 11-163412 A 



1-8 



1-8 



1-8 



fx] Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
1 "A" document defining the general state of the art which is not 

considered to be of particular relevance 
M E" earlier document but published on or after the international filing 
date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y M document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

M &" document member of the same patent family 



Date of the actual completion of the international search 
06 January, 2003 (06.01.03) 



Date of mailing of the international search report 
28 January, 2003 (28.01.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/10128 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 11-163418 A (Matsushita Electric Works, Ltd.), 
18 June, 1999 (18.06.99), 
Full text; all drawings 
(Family: none) 

S.H.M. Poort et al., "Optical properties of Eu 2+ - 
activated orthosilicates and orthophosphates", 
Jounal of Alloys and Compounds, 1997, No. 260, 
pages 93 to 97 



1-8 



2,3 



Form PCT/ISA/210 (continuation of second sheet) (July J998) 



it 



BKttfiS^ PCT/J PO 2/1 0 1 2 8 



a. &m<omTz#m<o&m m&ftf&m (ipo) 






Int. C 1 7 H01L33/00, C01B 3 3/20, 
C01B1 7/00 


CO 1B2 5/4 5, 


CO 1B4 5/00, 


B. ME*rffofc#HF 


H*fttrofc*/MiRJtf* (BE£#f?#3I (IPC) ) 






Int. C1 T HO1L3 3/00, C01B3 3/20, 
CO IB 1 7/0 0 


C 0 1 B 2 5/4 5, 


CO 1 B4 5/0 0, 


B*B&B*r£&tt 1 9 2 2- 1 9 9 6^ 
B*fl£HX/]ift&d&# 1 9 71-200 2^ 
9*Ba«SI««f36^* 1 994-200 2^ 
0*B*ffl«f3ga®^# 1996-200 2¥ 


BBiwaiE-ettffiLfca^-^^-^ (t*- 






J I CST7r^ (JO I S) 







c. 



WW- 5 



US 60 84 2 5 0 A (Jus tel et a 1, ) 200 

o . 07. 04 &m 

&WO 98/39805 Al &EP 
&DE 19756360 Al &JP 
2 A 



1-8 



907970 Al 
200 0-50991 



J P 2 0 0 0 

77 ? y-ftL 



3 4 7 6 0 1 A 



S^tfc) 2 0 0 0. 1 2. 1 5 



1-8 



TAJ WfcHS©*5Xft-ett:&<» 

roj p?g(c:j;5gi^, ^ % s^cms-rsxiR 

TPJ MRHUMffTC, *^^©±«©»*ifc3a* 



mis 4 t> N isis <ommx tern® 

TYJ ^KMg^&SXjftT&oT, %&x&tm<ois}. 

* o TiiiN4asfcv> 4 e>n 5 *> © 
r&j ^7yh7r5!J-« 



■Wtt*r*Tl/tB 



0 6. 0 1. 0 3 



B^B^fF/r (I SA/J P) 
SSffi&f-l 00-8 9 1 5 



■KMEHftoMtB 



28.01.0S 



03-3581-1101 



2K 



9 7 12 



3 2 5 3 



i^PCT/ISA/2 10 (12^) (1 9 9 8^7^) 



mtmms 



m&mmm^ pct/jpo 2/1 0128 



EP 0921568 A2 (Matsushita Electric Works, Ltd. ) 
1999. 09. 06 £X ±m 

&US 6331063 Bl&US 2002/0006040 
Al&TW 408497 A&JP 11-162231 A 
&JP 11-162232 A&JP 11-163412 A 



1-8 



JP 11-1634 
1 999. 06. 18 
V-KL 



1 8 A (feTffiX^^±) 



S. H.M. Poort et al. , 'Optical properties of Eu 2+ -activated 
orthosilicates and orthophosphates' , Jounal of Alloys and 
Compounds, 1997, No. 260, p. 93-97 



1-8 



2, 3 



«PCT/ISA/2 10 (1 9 9 8#7JI) 



